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ABSTRACT
Petal blight of cam ellia incited bv Sclerotinia cam elliae is  spreading 
throughout the South. In Louisiana, petal blight is  now found in Caddo, 
East Baton Rouge, Jefferson, O rleans, O uachita, Rapides, S t. Tammany, 
Tangipahoa, W ashington, and W ebster P arishes. The ascospores of the 
fungus can be carried by the winds at le a s t 7/10 mile and s till cause 
in fec tion .
Apothecial production by the fungus can be suppressed by the appli­
cation of chem icals to the so il beneath cam ellia p la n ts . Terraclor at the 
rate of 200 lb s . per ac re , in 2 sp lit app lica tions, completely suppressed 
apothecial formation for a single blooming season . Terraclor at the rate 
of 600 lb s . per acre completely suppressed apothecial formation for 2 
full blooming se a so n s . A single application of Terraclor at the rate of 
150 lb s . per acre gave incomplete suppression of apothecial formation 
for one season . A single application of a mixture of 50 parts captan plus 
50 parts Terraclor at the rate of 100 lb s . per acre completely suppressed 
apothecial formation for one season .
Terraclor reduced the number of sc lerotia tha t germ inated, and at 
the same tim e, the chem ical k illed  any stipes tha t emerged from the 
sclero tia  before they could form apothecia.
Terraclor is  toxic to  Magnolia fu sc a ta . The injury is  characterized 
by chlorotic leaves w ith numerous circular islands of dark green color,
viii
ranging in size from pin-point to  5 mm. The plants la ter became defoliated. 
The chem ical could cause injury both when applied directly onto the 
foliage and when applied to the s o i l .
Attempts to control petal blight with system ic fungicides were uni­
formly u nsuccessfu l. Some of the m aterials te s ted  inhibited the growth 
of S . cam elliae in culture showing that they possessed  fungicidal ac tiv ity . 
However, they failed to act system ically .
ix
INTRODUCTION
Cam ellias are among the most highly prized ornamental flowering 
shrubs in the w orld . The wide diver sity in color and form of the flow er, 
the season and duration of the blooming, and the general a ttractiveness 
of the plants account for the ir popularity . Cam ellias can be grown as a 
source of cut flowers or they can be used effectively in  landscaping .
Cam ellias are believed to have originated in eastern  Asia (17).
The cam ellia was introduced into the United S tates by way of England.
John S tevens, of Hoboken, New Jersey, is  credited by Hume (17) as being 
the first to bring cam ellias to the New World in 1797 or 1798. Further 
introductions followed and in  the early p art of th is  century, new and 
rare varie ties were introduced into the w estern United S tates directly 
from Japan.
Although cam ellias were introduced into th is  country during the 
eighteenth century, it  was not until the present century that they have 
become widely popular. Many improvements have been made in  methods 
of propagation, production of new v a rie tie s , and adaptation of cam ellias 
to  new lo ca lities  by horticu ltu rists , nurserymen, and cam ellia fanciers 
so that today cam ellias are grown throughout the warmer areas of the United 
S ta te s . As cam ellias came to  be grown on an extensive as w ell as  an in ­
tensive scale  in th is  country, it was recognized tha t there were several
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difficulties to  be contended with if cam ellias are to  continue to  be as 
popular as they are now. These d ifficulties include fungus d ise a se s , 
in sect injury, inadequate drainage, improper so il conditions, and in ­
clement w eather. The most serious trouble is  the fungus d ise ase , petal 
b ligh t, incited  by Sclerotinia cam elliae H ara.
Because of the lack of secondary spread of the d ise a se , it  is  
logical to  assum e that anything tha t w ill prevent the completion of the 
life cycle of the fungus w ill prevent the occurrence of blight in a given 
areau . Several methods of petal blight control based  on the life cycle of 
the incitan t include the following:
1. Exclusion: Since the d isease  has not as yet become widely e s ­
tab lished , the prevention of the spread of the causal organism by not 
moving balled and burlapped or container grown plants from infested areas 
to  blight free areas may be accom plished. It is  believed by many that 
entry in to , or further dissem ination of a d isease  w ithin a sta te  can be e f­
fectively checked by the promulgation of quarantines. However, with un­
restric ted  travel throughout s ta tes  together with the indifference to , or 
ignorance of s ta te  nursery inspection laws manifested by the average 
person, make the enforcement of domestic plant quarantines virtually im­
possib le .
2 . Sanitation: Since the d isease  is  perpetuated by sclero tia  that 
are formed on d iseased  blooms, if a ll blooms were picked up and destroyed, 
th is  would elim inate the source of sc lero tia for the next year and would
therefore eliminate the b light. This, combined with the raking up and 
burning or burying of a ll mulch, theoretically  should control the d isease . 
However, a single blighted bloom that is m issed in  a sanitation program 
would supply enough inoculum the next blooming season  to nullify a ll work 
done and the blight would be perpetuated. Another drawback would be that 
if blight occurred and sclerotia were present in the so il, a sanitation pro­
gram would have to be carried out for several years as it is known that 
sclerotia may remain dormant but viable for at le a s t 5 y e a rs . A more 
serious drawback to th is  method is  that the ascospores are forcibly ejected 
into air currents where they may be carried considerable d istances (at le as t 
7/10 m iles). Therefore, a cam ellia grower could carry out stric t sanitary 
measures on his property and s till get blight from neighboring infested  a rea s .
3. The use of fungicides: It has been shown that several chem icals 
can break the life cycle of the blight fungus when applied to the soil b e ­
neath cam ellia plants without noticeable injury to  the p lan ts . Anzalone 
and Plakidas (2) were able to  completely suppress apothecial formation 
with 2 applications of Terraclor at the rate  of 300 lb s . per acre as a soil 
drench. Although completely effective, th is  quantity of chem ical is  too 
large to be applied on a practical s c a le .
What is  really  needed is  a system ic fungicide that can be applied 
to  the foliage and which w ill confer immunity to the blooms for a relatively 
short time (8-10 days). This w ay, the grower could spray his plants 2 or 
3 tim es during the blooming season and be sure tha t blight would not occur 
in his garden. Unfortunately, no chemical possessing  sufficient system ic
fungicidal activ ity  for practical application in plant d isease  control is  
known at p resen t. However, reports by various workers (6, 10, 11, 18,
24) indicate that perhaps some of the newer fungicides may serve in th is 
capacity . Therefore, studies were carried out to  te s t  some of th ese  fungi­
cides for possib le control of petal b light.
The objectives of th is study were: 1) to determine which fungicides 
or combinations of fungicides were most suitable for suppressing apothecial 
formation, 2) to  determine the sm allest quantity of m aterials that would be 
effective, 3) to  determine the length of time that these  fungicides would 
remain effective in the soil under Louisiana conditions, 4) to  determine 
the d istance of dissem ination of, and infection by the ascospores of the 
blight fungus, and 5) to  explore the possib ility  that some of the fungicides 
that have been reported to  po ssess  system ic activ ity  might prove effective 
against th is  d ise ase .
REVIEW OF LITERATURE
Petal blight of cam ellias incited  by Sclerotlnia cam elliae w as first 
described by Hara in  1919 in Japan (14). Hansen and Thomas (12) in  1940 
in  California, unaware of H ara's earlier work, thought tha t petal blight of 
cam ellias w as a new d isease  and they described it  as such. However, 
when H ara's work was la ter called  to  the ir atten tion , they acknowledged 
their oversight in a la ter publication (25). Hansen and Thomas reported 
that a ll of over 5 0 varie ties of cam ellias were equally susceptib le to petal 
b lig h t. They further reported that no infections were found on flowers of 
rhododendron, aza lea , m agnolia, peony, and gardenia, as  w ell as  many 
other flowering shrubs where approximately equal opportunity for infec­
tion ex isted . They therefore concluded that the d isease  was highly 
specific for cam ellia s .
The first report of petal blight outside of California w as from a 
single garden in Georgia in 1948 (7). The d isease  w as believed to  have 
been brought in  on cam ellia plants that the owner brought in from 
C alifornia. Petal blight was reported in Louisiana by Plakidas (19) from 
Shreveport and Monroe in 1950 and from New Orleans the following year. 
Again the d isease  could be traced  back to plants obtained from California. 
Petal blight is  now reported from Oregon (22), Texas (20), Virginia (4), 
North Carolina (29), and South Carolina (3). In 1960, petal blight was 
found in Louisiana in  Caddo, East Baton Rouge, Jefferson, O rleans,
O uachita, Rapides, S t. Tammany, Tangipahoa, W ashington, and W ebster 
P arish es.
H aasis and W instead (9) in 1954 reported that Sclerotinia sclerotlorum , 
a fungus closely  related to  S.. cam elliae, w as capable of causing flower 
blight of cam ellias in North C arolina. However, their findings have not 
been confirmed.
Several workers have attempted to  control petal blight by applying 
chem icals to the soil which would suppress apothecial formation. Thomas 
and Hansen (25) in 1946 reported that ferbam (ferric dimethyldithiocarbamate) 
&t a rate 6f 4 lb s . per 100 gallons of w ater would suppress apothecial de­
velopment of the petal blight fungus but would not k ill mature apo thecia . 
Harvey and Hansen (15) reported tha t ferbam with a wetting agent at the 
rate of 6 lb s . per 1,000 square feet and sulphur a t the rate of 0.05 lb . per 
square yard applied to  flats of soil containing embedded sclero tia  were 
effective in suppressing apothecial formation, Hanson (12) found that 
captan (N -Trichlorom ethylm ercapto-4-cyclohexene-l, 2-dicarboximide) 
used at 2 lb s , per 100 gallons of w ater as  a so il spray one to 5 times at 
2 week intervals during the blooming season gave a 90% reduction in the 
number of blighted flow ers. However, it is  difficult to  determine the per 
cent of apothecial suppression in  H anson 's work as the plants used in 
th is  study were grown in containers and the soil in and around the con­
tainers was treated  with the chem ical. It is  not known whether the in ­
fection came from few or many apo thecia .
H aasis and Nelson (8) found several chemicals to be effective in
suppressing apothecial production. These included Terraclor (pentachloro- 
nitrobenzene) a t the rate of 200 lb s . per ac re , calcium cyanamide at the 
rate of 400 lb s . per acre , and a 1% solution of Krenite-26 (19% sodium 
d in itroc iesy la te , 5% sodium butyl naphthalene su lfonate, 2% sodium 
chromate) a t the rate of 800 gallons per acre.. These chem icals were 
applied to the so il under cam ellia plants in  a blight infested  garden w ith­
out disturbing the mulch. They compared the number of apothecia emerging 
in sprayed plots to those in neighboring untreated p lo ts .
Anzalone and Plakidas (2) showed that Terraclor completely inhibited 
the development of normal apothecia in Louisiana when used tw ice each 
flowering season as a so il drench at the rate of 300 lb s . per acre per 
application . In th is  study captan, ferbam, sulphur, and Terraclor were 
comparatively evaluated in  a field experim ent. The fungicides were te s ted  
in replicated 1 square yard plots which had each previously been artifically  
infested  with 100 sclero tia  of the petal blight fungus. Data were taken by 
removing and recording the number of apothecia tha t emerged in plots 
treated  with the chem icals and in plots treated  with w ater a lone . All of 
the chemicals inhibited apothecial production somewhat, but only Terraclor 
completely suppressed normal development of the fruiting bodies.
Since 1950, when the petal blight was firs t found in  Louisiana, 
numerous efforts have been made to  eradicate the d isease  (in areas where 
it  was found) or to  keep it from spreading to  other a re a s . When the d isease  
w as first found in Shreveport and M onroe, it was hoped, since petal blight 
w as limited to only a few p roperties, th a t it might be possib le  to  eradicate
i t ,  Shreveport, through the leadership of its  M en's Camellia Club in itiated  
a concerted cleanup campaign which for a while appeared to succeed, as 
little  petal blight was found in  the 1953 and 1954 blooming seasons (15). 
However, the d isease  was found to be w idespread again from 1957 to 
1960, showing that their attem pts to  eradicate it were unsuccessfu l. The 
cam ellia growers in Monroe were able to elim inate the d isease  for a number 
of years until it  reappeared there in 1960.
During 1956 and 1957 the Louisiana State Department of Agriculture, 
in  cooperation with local in te rests  attem pted to eradicate the d isease  from 
infested areas in New Orleans by using fungicidal ground sprays. Since 
insufficient research had been done on chemical control of petal blight in 
Louisiana a t tha t tim e, ferbam was se lected  on the basis of work done in 
other s ta te s . The grounds of every known infested  property in New Orleans 
(133 properties in 1956 and 859 properties in  1957) were sprayed tw ice 
(once ju s t before and once during the blooming season) w ith ferbam. A 
sanitation program was carried out in  conjunction with the spray program. 
As an eradication m easure, th is  program was a failure as the d isease  was 
not elim inated. However, the incidence of blight in 1957 and 1958 was 
definitely light, suggesting that the control measures had helped to reduce 
the amount of infection.
In 1959, petal blight was found on several scattered  properties in 
Hammond, Covington, and Folsom. By th is  tim e, however, studies on 
chemical control of the d isease  in Louisiana by Anzalone and Plakidas (2) 
and Zummo and Plakidas (30) showed that Terraclor at the rate of 200 lbs
per acre would prevent the formation of apothecia by the blight fungus.
In 1959 the Louisiana State Department of Agriculture undertook a spray 
program to eradicate the d isease from a ll properties outside of the 
Shreveport and New Orleans a rea s . These properties were sprayed in 
December of 1959 with Terraclor at the rate of 200 lb s . per ac re . A san i­
tation program was carried out in conjunction with the spray program. In 
an attempt to estim ate the effectiveness of the spray program, randomized 
plots of one square yard were each artifically  infested  with 100 sclerotia on 
one of these  properties. As an eradicative m easure, th is spray program 
w as also  a failure as blight was prevalent in  1960. However, there were 
no apothecia produced in the sprayed a re a s . This strongly indicated that 
the failure of the program was due to  inadequate coverage of a ll blight in ­
fested  a re a s .
Felber and Hammer (5) in 1948 found tha t solutions of acti-d ione 
(cyclo heximide) at 1 to 5 ppm controlled powdery mildew (Eryslphe polygoni) 
on beans. This was the first report of an antibiotic fungicide being used to 
control a plant d ise a se . Petersen and Cation (18) in  1950 found that a c ti-  
dione gave, complete control of cherry leaf spot (Coccomvces hiem alis) 
and partial control of brown rot of peach (Monilinia fructic-ola) . They found, 
however, tha t ac ti-d ione applied as a preharvest spray on peaches caused 
injury to the fru its . Hamilton and Szkolnik (10) found tha t acti-d ione w as 
highly toxic to the cheriy leaf spot fungus, not only as a protectant, but 
also  as an eradicant after it estab lished  its e lf  in the le a f . Hamilton, 
Szkolnik, and Sondheimer (11) in 1956 found that the oxime derivative of
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acti-dione at 60 ppm was taken up by sprayed foliage and translocated to 
new growth in sufficient quantities by potted cherry plants to provide pro­
tection against infection by the cherry leaf spot fungus 2 to  3 weeks after 
the material was applied. Szkolnik and Hamilton (24) in 1958 reported that 
the semi carbazone derivative of acti-d ione was effective as a soil trea t­
ment for the systemic control of cherry leaf spo t. A single soil applica­
tion at the rate of 20 ppm or an application at the rate of 5 ppm on 2 con­
secutive days protected the foliage against infection when inoculated the 
third day following the start of the soil treatm ent. Subsequent inoculation 
of the unsprayed trees (in treated soil) 2 weeks la ter, after 8 new leaves 
had developed, resulted in no infection.
Whiffen (27) reported that growth in vitro of Sclerotlnia fructicola was 
completely inhibited by the addition of 20 ppm of acti-d ione to the medium. 
Vaughn (26) in 1951 found that acti-d ione at 200 ppm applied at 2 week 
intervals throughout the season, consistently  resulted in low counts of 
dollar spot (Sclerotinia homeocarpa) of turf.
Since acti-dione and its  derivatives appear to be systemic in nature, 
these fungicides were screened in order to determine whether or not they 
could be used to control petal blight of cam ellia .
THE DISEASE
Flower blight, as the name im plies, affects only the flowers of plants 
in the genus Cam ellia. No other part of the plant is affected. Infection 
occurs by means of ascospores produced in apothecia that arise from 
sclerotia that were formed on infected flowers during the preceding bloom­
ing season . Infection takes place soon after the tip s of the petals of 
opening buds are visib le or any time afterward. Small, irregular, brownish 
specks appear on the p e ta ls . These specks enlarge very rapidly and the 
center of the blossom soon becomes discolored. If infection takes place 
near the base of the p e ta ls , the center of the flower may be killed while 
the tips of the petals maintain their normal form and color. The blighted 
petal tis su e  is  soft and watery; it d isintegrates when rubbed lightly with 
one's fingers, and th is is  a good diagnostic method of telling blight spots 
from those caused by weather damage. Another diagnostic symptom of 
blighted blooms is the dark brown venation of affected petals on some of 
the lighter colored varie ties . Superficially, blighted blooms resemble 
blooms that have been injured by low tem peratures. However, freeze 
injury is lighter in color, and restricted to  the margins of the petals and 
to the outer p e ta ls . Also, in the case of freeze injury, the injured petals 
dry up and remain firm and have a rather leathery appearance. The infected 
blooms fall from the plant sooner than do healthy blooms and within 15 days, 
one or more sclerotia begin to form at the base of the infected flow ers.
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If the infected flowers come to rest on w et earth or if the humidity in their 
v icinity  is  high, shiny black streaks or droplets of microspores (spermatia) 
are produced on the p e ta ls , giving the flowers the appearance of being in ­
fected with a wet ro t. The sclero tia remain dormant in the soil or mulch 
beneath the plant throughout the re s t of the year. During the next bloom­
ing season , if  conditions are favorable, they may produce from one to  many 
apothecia which give rise  to  ascospores and the d isease  cycle is  repeated . 
The sclero tia may remain dormant in  the so il for several years before pro­
ducing apothecia. There is  no secondary spread of the d isease  from 
flower to  flower as  there is  in the case  of azalea flower blight incited 
by Ovullnia aza leae , because the cam ellia blight fungus does not have 
a conidial s tag e .
Figure I . Cam ellia bloom 24 hours after inoculation with 
ascospores of Sclerotinia cam elliae. Camellia 
bloom on the left not inoculated .
Figure I I . The same 2 flowers 48 hours after inoculation , 
showing the diagnostic discoloration of the 
petals on the inoculated bloom.
Figure III. The same 2 cam ellia blooms 72 hours after 
inocu lation .
Figure IV. The same 2 cam ellia blooms 96 hours after 
inocu la tion .
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Figure V.
»♦
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Flowers of a w hite variety  of Cam ellia japonica 
showing typ ica l symptoms of petal b lig h t.
• # * /
i 'B :  ■ "  :
"  - •  : #
 ......
Figure VI. A plant of Cam ellia japonlca showing distribu­
tion  of blighted blooms on the  p lan t.
MATERIALS AND METHODS
The cam ellia plants used in th is study were of 2 kinds; small con­
ta iner grown plants that were from 24 to 36 inches ta ll  and large field 
grown plants that were from 5 to 7 feet ta l l .  These container grown plants 
were of varie ties tha t normally bloom during February and March, when 
petal blight is  most prevalent in Louisiana.
The system ic fungicides were sprayed directly onto the foliage of 
te s t p la n ts , directly onto the soil surface beneath p la n ts , or both on the 
foliage and on the so il, using a 3 gallon Hudson sprayer equipped with a 
T -jet 8006 nozzle using about 40 lb s . p ressure.
Since the cyclo heximides (Act! dione and its  derivatives) were in ­
soluble in w ater, one gram of each material was dissolved in 10 ml of 
dimethyl formamide. This w as then diluted in enough w ater, to  which 1% 
glycerine w as added to  serve as a wetting agent, to give the desired con­
cen trations. The DHAS (sodium dehydroxyacetate) was dissolved directly 
in w ater to which 1 tablespoon of a detergent (Dreft) was added to serve 
as a wetting ag en t.
Some of the plants treated  with the system ic fungicides were taken 
to cam ellia gardens where blight was severe the previous year. There they 
were exposed to  natural infection by the petal blight fungus.
In another series of experiments with system ic fungicides, tw igs
with 1 or more open blooms were removed from cam ellia p la n ts . The basal
«
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ends of these  tw igs were then cut under water so that the conductive 
column would not be disrupted. The cut ends were then placed in different 
concentrations of the systemic fungicides. They were allowed to  remain in 
the fungicides for periods ranging from 24 to 72 hours. They were then re ­
moved from the fungicides and placed in moist chambers where they were 
inoculated with a mycelial suspension of the petal blight fungus.
In b ioassays of the systemic fungicides , in order to  determine whether 
or not any of the chemicals had been absorbed by the p la n ts , camellia plants 
were sprayed with the chemicals to be te s ted . The plants were sprayed with 
appropriate concentrations of the fungicides until they were thoroughly 
covered with the spray. The spraying was done in the la te  evening, after 
the sun.had se t, in order to prevent quick drying with the thought that the 
longer the solution remained in contact with the foliage, the more of it 
would be absorbed. One week after the plants were sprayed, leaves were 
picked from the plants at random. Each lot of leaves was thoroughly w ashed, 
several tim es, in tap water and then in d istilled  water in order to remove any 
fungicide that remained on the surfaces. The Juice was then extracted from 
each lot of leaves using a Carver laboratory press with a pressure cylinder 
at a pressure of 15,000 lb s . per square inch. Each batch of ju ice was then 
passed through a bacterial filte r.
Disks of agar containing young culture of the fungus were cut from 
the periphery of the colony using a sterile cork borer 10 mm in diameter. 
These disks were then transferred aseptically  to  the centers of Petri plates
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containing approximately 20 ml of acidified potato dextrose agar. One ml •
of the extracted ju ice from the treated  plants was then pipetted asep tically
onto each agar disk containing the fungus, Each treatm ent was replicated
o5 tim es. The p la tes were then incubated at 20 C for 72 hours, a t which 
time any inhibitory effect of each lot of ju ice was determ ined. A treatment 
was considered to  inhibit fungus growth if there w as no m ycelial growth 
from the inoculum piece onto the agar in the Petri p la te .
The system ic fungicides were also  te s ted  against the fungus in cu l­
ture by seeding Petri p lates containing acidified potato dextrose agar with 
a m ycelial suspension of S.. cam elliae . A sterilized  filter paper disk 10 mm 
in diam eter, soaked in the fungicide and allowed to dry for 24 hours, was 
placed in the center of Petri p lates containing approximately 20 ml of the 
seeded agar. The p lates were then incubated at 20° C for 48 hours, at 
which tim e, the effectiveness of the fungicides w as determ ined. A fungi­
cide w as considered inhibitory to S . cam elliae if there w as no growth of 
the fungus in the vicinity  of the trea ted  filter paper d isk .
The fungicides in the field te s ts  carried out to  evaluate their effec­
tiveness in inhibiting apothecial formation were applied as so il drenches 
in the manner used by Anzalone ( l ) . In the te s ts  to  determine the residual 
effects of these  fungicides, 6 plots that had been treated  with chem icals by 
Anzalone the previous year were used . The fungicides were applied either 
with a John Bean, Model 33 Spartan 15-gallon sprayer equipped with a pair 
of nozzles containing No. 8006 Tee Jets or with a 1 gallon watering can
with an ordinary ro s e . Two gallons of w ater per square yard w as used as 
a carrier for the fungicides. Randomized p lo ts , each 1 square yard in area 
were marked off beneath large cam ellia plants by using a 3 foot x 3 foot 
metal frame. Each treatm ent, replicated 3 tim es, consisted of 100 large 
sclerotia placed in  each square yard plot in  2 lines of 5 0 sclerotia each 
bisecting the other at right angles to form 4 radii of 25 sclerotia each 
(Figure VII). The sclero tia were placed in the so il at a depth of approxi­
mately 1/2 inch. Since blight had been severe in  these  gardens the pre­
ceding y e a rs , many sc lero tia , in  addition to the ones planted that year 
were naturally present in the mulch and so il. In addition, since some of 
the treatm ents were carried out over a period of 3 years and 100 new 
sclerotia were added to each plot each year, and since no sclero tia were 
removed, there were present in th ese  plots at the end of the third year,
300 sclerotia in addition to any that were naturally present in the mulch 
and so il. Data were taken by counting and removing, a t 14 day in tervals, 
all apothecia that appeared in each p lo t.
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Figure VII. The manner in  which experimental plots were laid 
out so that they could be seeded with sclero tia and 
later trea ted  with fungicides.
EXPERIMENTAL RESULTS
Systemic fungicide studies
The studies with system ic fungicides were carried out in the labora­
tory and in a blight infested garden in New O rleans, The fungicides used 
are lis ted  below, and the methods for applying them are described under 
"M aterials and M ethods."
1. Acti-dione (b—(3,5 -dim ethyl-2 -oxocyclohexyl) -2 -hydroxyethyl) -  
glutaramide)
2 . A cti-dione aceta te  (b -(3 ,5 -dim ethyl-2-oxocyclohexyl)-2 -hydroxyethyl)-  
glutaramide acetate)
3. A cti-dione acetoacetate  (b-(3 ,5 -dim ethyl-2-oxocyclohexyl)-2 -
hydroxyethyl)-glutaramide acetoacetate)
4 . Acti-dione oxime (b—(3,5 -dim ethyl-2 -oxocyclohexyl) -2 -hydroxyethyl)-
glutaramide oxime)
5. Acti-dione methylhydrazone (b-(3 ,5 -dim ethyl-2-oxocyclohexyl)-2 -
hydroxyethyl) -glutaram ide methylhydrazone)
6. Acti-dione semicarbazone (b~(3,5 -dim ethyl-2-oxocyclohexyl)-2 -
hydroxyethyl) -glutaram ide s emicarbazone)
7. A cti-dione thiosem icarbazone (b -(3 ,5 -dim ethyl-2 -oxocyclohexyl)-2 -
hydroxyethyl)-glutaramide thiosemicarbazone)
8 . D H A S (sodium dehydroxyacetate)
An effective system ic fungicide must be capable of being absorbed by 
the plant before it can exert its  fungicidal ac tiv ity . In order to determine 
whether or not a sufficient quantity of fungicide could be absorbed by cam ellia 
p lan ts , plants were sprayed with 1, 10, and 100 ppm of the acti-diones and with
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D H A S a t the ra te  of 1 /100 , l / l O # and 1 lb .  per 100 gallons of w a te r.
After 1 week ex tracted  ju ice  from th e se  p lan ts w as te s te d  for inhibition of 
S . cam elliae by pipetting 1 ml of s te rile  Juice onto 10 mm agar d isks con­
tain ing  m ycelium . After 5 days of incubation  a t 20° C , the  growth of the 
fungus w as determ ined. The re su lts  of th is  te s t  appear in  Table I .
There w as no inhibition of fungus growth in any of the  trea tm en ts . 
Furthermore, i t  w as noted th a t ac ti-d io n e  a t the ra te  of 10 and 100 ppm 
and ac ti-d io n e  ac e ta te  a t the  ra te  of 100 ppm caused  injury to  the new 
growth of the  cam ellia  p la n ts . This injury w as characte rized  by the  tw is t­
ing of th e se  shoots so th a t they  were horseshoe shaped . The leaves on 
th e se  shoots had necrotic  spo ts from 3 to 10 mm in  diam eter along the 
m arg ins.
Since the  ju ice  ex tracted  from p lan ts sprayed w ith the fungicides did 
not inhib it the growth of the  fungus in  cu ltu re , it  w as reasoned  th a t perhaps 
th e se  fungicides might not be p resen t in  th e  p lan ts in  su ffic ien t quan tities 
to  bring about an inhibitory e ffec t. Therefore, th e se  fungicides w ere ttes ted  
in  the  laboratory d irectly  on the fungus. D isks of filte r paper th a t had been 
soaked in  various concentrations of the  fungicides and allow ed to  dry were 
p laced  in  the  cen ters of Petri p la tes  containing approxim ately 20 ml of agar 
tha t had been  seeded  w ith mycelium of S,. c a m e llia e . These p la tes  were 
incubated  a t 20° C for 48 hours at w hich tim e the  effec tiveness of the 
fungicides w as determ ined. The re su lts  of th is  experim ent are lis ted  in  
Table II.
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Table I .  Effect of extracted plant ju ice from foliage of sprayed cam ellia 
p lan ts on the growth of Sclerotinla cam elliae in culture.
1 uum 10 ppm 100 ppm
Treatment R1 R2 R3 R4 R1 R2 R3 R4 R1 R2 R3 K4
A cti-dione + + + + + + + + + + + +
A cti-dione
Acetate + + + + + + + + + + + +
A cti-dione
A cetoacetate + + + + + + + + + + + +
A cti-dione
M ethylhydrazone + + + + + + + + + + + +
A cti-dione
Oxime + + + + + + + + + + + +
A cti-dione
Semicarbazone + + + + + + + + + + + +
A cti-dione
Thiosem icarbazone + + + + + + + + + + + +
D H A S + + + + + + + + + + +
Control + + + + + + + + + + + +
+ Growth not inh ib ited .
-  Growth inh ib ited .
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Table II. Effect of different concentrations of fungicides on the growth of 
S . cam elliae in culture •
10 ppm 100 ppm 1000 ppm
Treatment R1 R2 R3 R4 R1 R2 R3 R4 R1 R2 R3 R4
A cti-dione - - - + - - - - - _
A cti-dione
Acetate + + + + + - - - - - -
A cti-dione
A cetoacetate + + + + + + + + + +• ■h +
A cti-dione
Methylhydrazone + + + + - - + + + + + +
A cti-dione
Oxime + + - - + + + + - - + +
A cti-dione
Semicarbazone
A cti-dione
Thiosemicarbazone
D H A S + + + + - - + + - - -
-  Growth in h ib ited .
+ Growth not inh ib ited .
* 1% Dimethyl formamide did not inhibit fungus growth.
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It w as found th a t A cti-d ione, A cti-dione sem icarbazone, A cti- 
dione th iosem icarbazone, and, to  a le ss  degree, D H A S inhibited the 
growth of the fungus in  cu ltu re . Therefore th ese  fungicides w ere retained 
for further s tu d ie s .
In another se ries  of t e s t s , the cut ends of cam ellia tw igs with one 
or more open blooms were placed in  solutions of fungicides for 24 hours.
It w as reasoned tha t the fungicides might be taken up by the tw igs and 
translocated  to the blooms and might confer immunity against the  blight 
fungus. These trea ted  blooms were then placed in  moist chambers and 
were inoculated with a m ycelial suspension of the blight fungus. After 72 
hours, the presence or absence of blight on these  blooms w as determ ined. 
The resu lts  of th is  te s t  are lis ted  in Table III.
Although A cti-d ione, A cti-dione sem icarbazone, and Acti-dione 
tiosem icarbazone at the rate of 10 ppm com pletely inhibited the growth of 
the fungus in cu ltu re , they did not prevent blight on the blooms tha t had 
been trea ted  with as high as  1,000 ppm of th e se  same m ateria ls . D H A S, 
on the other hand which did not com pletely inhibit the growth of the fungus 
in culture a t 100 ppm, gave indications of perhaps being able to  reduce the 
amount of blight on the bloom s. Although the blooms on tw igs placed in 
D H A S became in fec ted , the blight on th ese  blooms was definitely  le ss  
severe than  th a t on blooms on tw igs that were placed in the other fungicides.
The possib ility  w as considered tha t perhaps the tw igs w ith cam ellia 
blooms did not remain in  the solutions long enough for a sufficient quantity 
of the fungicides to be translocated  to  the blooms to  prevent infection by
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the blight fungus. Therefore, another se t of tw igs w ith cam ellia blooms 
were allowed to  remain in fungicides for 72 hours before they were in ­
oculated w ith S . cam elliae . After 72 hou rs, th e se  blooms were examined 
for the presence of b ligh t. The resu lts  of th is  experiment are lis ted  in 
Table IV.
In th is  treatm ent, A cti-dione, A cti-dione sem icarbazone, and A cti- 
dione thiosem icarbazone did not prevent b lig h t. D H A S on the other h an d , 
again appeared to  suppress b ligh t. Although the flowers on tw igs placed 
in D H A S had b ligh t, the amount of blight w as defin itely  le s s  than  tha t on 
flowers in  the other trea tm en ts . This indicated that D H A S might be of 
some value in  combating blight in  the future if  th is  m aterial could enter 
the blooms in sufficient q u a n titie s .
S ince,in nature, blight is  caused  by infection by ascospores of S. 
cam elliae , the ultim ate te s t  of whether these  system ic fungicides would 
be of p ractical value in combating blight would be to  apply the chem icals 
to growing plants and then expose the flowers on th ese  p lan ts to  infection 
by ascospores of S . cam elliae . Therefore potted cam ellia plants w ith 6 
or more buds were sprayed with the fungicides. The p lan ts were sprayed 
at 10 day in tervals for 10 w eeks beginning on December 26, 1958. The 
plants were placed in a blight in fested  garden in  New Orleans and exposed 
to  natural in fec tion . Blight appeared on th ese  plants the firs t week in 
February. The plants finished blooming the first week in M arch. During 
th is  tim e , the blooms were inspected  a t one week in tervals in  order to
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Stable III. Effect of placing the cut ends of twigs with cam ellia blooms 
in solutions of fungicides for 24 hours before inoculation with 
a m ycelial suspension of_S. cam elliae .
Treatment
1000 ppm 
R1 R2
500 ppm 
R1 R2
100
R1
PPffl . 
R2
Check 
R1 R2
D H A S X P x  p X X X X
Acti-dione X X X X X X
Acti-dione
Semicarbazone X X X X X X
Acti-dione
Thiosemicarbazone X X X X X X
X Infection 
O No infection
Table IV. Effect of placing the cut ends of tw igs with cam ellia blooms in 
solutions of fungicides for 72 hours before inoculation with a 
mvcelial suspension of S. cam elliae.
1000 ppm 500 ppm 100 ppm
Treatment R1 R2 R3 R4 R5 R1 R2 R3 R4 R5 R1 R2 R3 R4 R5
Acti-dione
Thiosemicarbazone
X X X X X X X X X X X X X X X
A cti-dione
Semicarbazone
X X X X X X X X X X X X X X X
Acti-dione X X X X X X X X X X X X X X X
D H AS X X 0 0 0 X X X 0 0 X X X X 0
X Infection
0 No infection
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determine the presence of b ligh t. The re su lts  are lis te d  in Table V.
Table V. R esults of spraying potted cam ellia p lan ts w ith system ic 
fungicides every 10 days for 10 w eeks, starting  6 w eeks 
before the flowers opened, and exposing them to  natural 
in fec tio n .
H ealthy D iseased
Treatment blooms blooms
D H A S
1000 ppm 3 9
500 ppm 3 6
100 ppm 3 4
A cti-dione
1000 ppm 1 3
500 ppm 5 1
100 ppm 2 3
A cti-dione sem icarbazone
1000 ppm 5 8
500 ppm 2 5
100 ppm 0 4
A cti-dione thiosem icarbazone
1000 ppm 3 4
500 ppm 1 3
100 ppm 3 4
In th is  te s t ,  none of the fungicides te s te d  w as effective in pre­
venting infection of the blossom s of trea ted  p la n ts . However, it was 
recognized tha t cam ellia p lants have a very th ick cu tic le  and th a t perhaps 
the m aterials which were sprayed on the foliage could not penetrate in 
sufficient quan tities to  prevent b lig h t. In another experim ent, plants 
w ith blooms th a t were ju s t beginning to  open were sprayed with the fungi­
c id e s . In addition, one half lite r  of fungicide solution w as added to  the
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so il in  each of the  co n ta in e rs . After 1 w eek , at w hich time a ll of the  
blooms had opened/ the plants were exposed to  natural in fec tion . One 
week la te r , the flowers were examined for the  presence of b ligh t. The 
resu lts  of th is  te s t  are lis te d  in  Table VI.
Table VI. Effect of the application of system ic fungicides to  potted 
cam ellia p lants on natural infection  by £!. cam elliae . One 
half lite r  of fungicide per pot applied as a so il drench . One 
half lite r  of fungicide per plant applied to  the fo liag e .
Healthy D iseased
Treatment blooms blooms
D H A S
1000 ppm 3 5
500 ppm 6 3
100 ppm 3 6
A cti-dione
1000 ppm 1 8
500 ppm 3 6
100 ppm 5 7
A cti-dione sem icarbazone
1000-ppm 5 5
500 ppm 5 4
100 ppm 6 2
A cti-dione thiosem icarbazone
1000 ppm 5 4
500 ppm 5 5
100 ppm 3 5
No protection resu lted  from the combined application of the fungi­
cides to the potted cam ellia p la n ts . The percent of blighted flowers on 
the trea ted  p lan ts w as approximately the  same as tha t of untreated p lants 
in  th is  garden.
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In another t e s t , w ater w as w ithheld for several days from potted 
cam ellia p lan ts . When the so il w as dry to  the point where the plants 
began to  w ilt , 1 lite r  of fungicide w as slowly poured onto the so il in 
th ese  containers so tha t it saturated  the s o i l . Five days after the so il 
in  the containers was tre a te d , the cam ellia plants were placed in  a blight 
in fested  garden in  New O rleans where they were exposed to  natural in ­
fection . After 1 w eek, the blooms on th e se  p lants were examined for the 
presence of b ligh t. The resu lts  of th is  te s t  are lis ted  in Table VII.
Table VII. Effect of the  application of 1 lite r  of system ic fungicide as 
a so il drench to cam ellia p lan ts in  1 gallon cans on natural 
infection by S . cam elliae .
Treatment
Healthy
blooms
D iseased
blooms
D H A S
1000 ppm 1 4
500 ppm 1 5
100 ppm 2 3
A cti-dione
1000 ppm 4 2
500 ppm 3 4
100 ppm 2 8
A cti-dione sem icarbazone
1000 ppm 1 4
500 ppm 3 3
100 ppm 2 4
A cti-dione thiosem icarbazone
1000 ppm 5 3
500 ppm 7 5
100 ppm 2 6
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There w as no noticeable reduction In the Incidence of blight on 
th ese  trea ted  p lants In comparison w ith nontreated cam ellia plants in  
th is  garden.
In summary, the resu lts  of a ll the  experiments w ith system ic fungi­
c id e s , whether th e se  chem icals were applied as foliar sprays or soil 
d renches, were uniformly negative . Since a t le a s t some of th e se  com­
pounds (Acti-dione, oxime, sem icarbazone, thiosem icarbazone) inhibited 
the growth of the blight fungus in cu lture , it  is  evident th a t they p o ssess  
fungicidal ac tiv ity . Their failure to  ac t a s  system ics is  probably due either 
to  the inab ility  of the cam ellia p lant to absorb them in  sufficient quantities 
through the leaves or ro o ts , or possib ly  because after absorption, th ese  
chem icals are converted into ineffective compounds by the action of the 
plant sap .
Soil treatm ent studies
Anzalone and Plakidas (2) showed that Terraclor 75% W .P . when 
applied tw ice during the blooming season  as  a so il drench a t the rate of 
300 lb s . per acre per app lica tion , com pletely prevented the  formation 
of normal apo thecia . They found th a t ferbam at the same ra te  would re ­
duce the number of apothecia by 95 .1% .
W ith the knowledge th a t th ese  chem icals would suppress apothecial 
formation, experim ents were se t up to  determine; a) the minimum quantity 
of fungicide th a t would com pletely suppress apothecial development, 
b) the length of tim e tha t th e se  chem icals would remain ac tive  in the so il
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under Louisiana conditions, and c) the number of applications necessary  
during the peta l blight seaso n .
The te s ts  were run for 2 seasons (1958-59 and 1959-60) in  2 lo ca­
tions , Shreveport and New O rleans. The following outline shows the a r­
rangement of th ese  te s ts .
I . Shreveport
A. Three plots trea ted  w ith Terraclor, 600 lb s . per ac re , in  2 split 
app lica tions, D ec. 1957 and Jan. 1958. The plo ts were reseeded 
w ith new sc lero tia  on July 10, 1958 and June 3 , 1959. No further 
application  of fungicide.
B. Three plo ts trea ted  w ith ferbam, 600 lb s . per acre , 2 sp lit app li­
ca tio n s , D ec. 1957 and Jan . 1958. Plots reseeded  w ith new 
sc lero tia  on July 10, 1958 and June 3, 1959. No further application 
of fungicide.
C . One plot trea ted  with Terraclor, 500 lb s . per a c re , 2 sp lit app li­
ca tio n s , D ec. 29, 1958 and Jan. 26, 1959.
D. Two plots trea ted  with Terraclor, 400 lb s . per ac re , 2 sp lit app li­
c a tio n s , D ec. 29, 1958 and Jan. 26, 1959.
E. Two plots trea ted  w ith Terraclor, 300 lb s . per ac re , 2 sp lit app li­
ca tio n s , D ec. 29, 1958 and Jan. 26, 1959.
F . One plot trea ted  w ith Terraclor, 200 lb s . per ac re , 2 sp lit app li­
ca tio n s , D ec. 29, 1958 and Jan. 26, 1959.
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G . One plot trea ted  with Terraclor, 100 .lbs. per ac re , 2 sp lit app li­
ca tio n s , D ec. 29, 1958 and Jan . 26, 1959.
H . Three plo ts trea ted  w ith Terraclor, 150 lb s . per ac re , single 
app lication , D ec. 18, 1959.
I . Three plots trea ted  w ith "RZ" (Acti-dione 0.5% plus Terraclor 75%), 
75 lb s . per ac re , single app lica tion , D ec. 18, 1959.
J. Three plots trea ted  w ith a mixture of 5 0 parts captan  and 50 parts 
Terraclor, 100 lb s . per ac re , single app lica tion , D ec. 18, 1959.
K. One plot control, no fungicide.
II. New Orleans
L. Two plo ts trea ted  w ith Terraclor, 500 lb s . per ac re , 2 sp lit app li­
ca tio n s , D ec. 26, 1958 and Jan. 22, 1959.
M. One plot trea ted  with Terraclor, 400 lb s . per ac re , 2 sp lit app li­
ca tio n s , D ec. 26, 1958 and Jan. 22, 1959.
N . One plot trea ted  with Terraclor, 300 lb s . per ac re , 2 sp lit app li­
ca tio n s , D ec. 26, 1958 and Jan. 22, 1959.
O . Two plots trea ted  w ith Terraclor, 200 lb s . per ac re , 2 sp lit app li­
ca tio n s , D ec. 26, 1958 and Jan. 22, 1959.
P. Two p lo ts trea ted  with Terraclor, 100 lb s . per ac re , 2 sp lit app li­
ca tio n s , D ec. 26, 1958 and Jan . 22, 1959.
Q . Two control p lo ts , no fu n g ic id es.
On October 1, 1959, the owner of the  garden in which the  New 
Orleans te s ts  were conducted, dusted a ll of the cam ellia p lants and so il
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in the garden w ith flowers of sulphur at the rate of 800 lb . per ac re .
In addition, on December 15, 1959, the  owner p laced  a 3 to  4 inch mulch 
of horse manure, peat m oss, and river s il t  over a ll of the so il beneath the 
cam ellia p lants in the garden with the exception of 2 p lots (M) and one 
plot in (Q). It w as feared tha t the  addition of the sulphur and the mulch 
would in terfere w ith the  germination of sc lero tia  in  the p lo ts , b u t, as 
seen  from the  re su lts  (Table IX), th is  treatm ent had no appreciable e ffec t.
Results of the so il treatm ents
Terraclor a t the  ra te  of 500 lb s . per acre com pletely suppressed  
normal apothecial formation for 2 full blooming seasons (Table VIII), but 
had no residual effect during the third blooming seaso n .
Ferbam at the ra te  of 600 lb s . per acre gave marked suppression  of 
apothecia the  firs t year and partia l suppression  the second and third year 
(Table VIII).
In New O rleans, Terraclor at the  rate of 500 lb s . per acre , in 2 
sp lit ap p lica tio n s, com pletely suppressed  apothecial formation both the 
first and second blooming season  after application (Table IX). In Shreveport, 
Terraclor, a t the same rate as in  New Orleans inhibited com pletely apothe­
c ia l formation the  firs t blooming season  after app lication , but not the 
second y ea r, although marked residual effect w as evident the  second 
year (14 apothecia in the  trea ted  plot versus 144 in the contro l).
Terraclor a t the ra te  of 400 lb s . per acre in 2 sp lit applications 
w as com pletely effective in inhibiting apothecial formation for one blooming
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Table VIII. The number of apothecia of jS. cam elliae produced in 1-square 
yard plots in Shreveport. These plots were seeded with 100 
new sclero tia each year for 3 y e a rs .
Treatment* Replicate
Number of apothecia per plot 
Blooming season 
1957-58 1958-59 1959-60
Total for 
3 years
Terraclor
600 lb s ./a c re 1 0* 0 154 154
2 0* 0 76 76
3 0* 0 119 119
Ferbam
600 lb s ./a c re  ■ 1 11* 120 46 177
2 4* 32 96 132
3 0* 64 59 123
Control
(water alone) 1 69* 273 144 486
* These data were taken from Anzalone (1). The fungicides were applied 
on January 4 , 1958 and January 29, 1958.
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Table IX. The number of apothecia of S_. camelliae produced in 1-square
yard plots in New Orleans and Shreveport which were artificially  
infested with 100 new sclerotia each year for 2 years .
Treatment* Replicate
Number of apothecia per plot
Blooming season
New Orleans Shreveport
1958-59 1959-60 1958-59 1959-60
Terraclor 1 0 0
500 lbs ./a c re 2 0 0
3 0 14
Terraclor 1 0 23**
400 lbs ./a c re 2 0 42
3 0 103
Terraclor 1 0 95
300 lbs ./a c re 2 0 76
3 0 84
Terraclor 1 0 9-7
200 lb s ./a c re 2 0 39
3 0 101
Terraclor 1 19 113
100 lbs ./a c re 2 70 56
3 0 99
Control 1 239 138
(water alone) 2 138 139**
3 273 144
* The chemicals were applied in 2 split applications; in New Orleans 
one half was applied on Dec. 26, 1958 and one half on Jan. 22, 1959, 
in Shreveport one half was applied on Dec. 29, 1959 and one half on 
Jan. 26, 1959.
** These plots in New Orleans were not mulched.
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season (Table IX) but did not completely inhibit apothecial formation the 
second blooming season after it w as applied .
Terraclor at the rate of 300 lb s . per acre In 2 split applications, 
completely suppressed apothecial formation for one blooming season 
(Table IX) but did not completely inhibit apothecial production the second 
blooming season after it was app lied .
Terraclor at the rate of 200 lb s . per acre in 2 split applications 
completely suppressed apothecial formation for one blooming season 
(Table DC) but did not completely suppress apothecial production the 
second blooming season after it was applied .
Terraclor at the rate of 100 lb s . per acre in 2 split applications, 
did not completely suppress apothecial formation even for one blooming 
season, in  2 out of 3 rep lications.
Terraclor at the rate of 150 lb s . per acre in a single application, 
suppressed apothecial formation almost completely (Table X). A single 
apothecium was found in each of 2 plots; one on March 5, 1960 and 
another on April 2, 1960. Since these apothecia were produced rather 
la te  in the season , it can be reasoned that the chemical lo st some of its  
effectiveness after being in the soil for th is  length of tim e.
A single application of "RZ" at the rate of 75 lb s . per acre greatly 
reduced the number of apothecia produced in plots during a single bldoming 
season (Table X), but not sufficiently to be considered a satisfactory 
treatm ent.
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Table X. The number of apothecia of S . cam elliae produced during the 
1959-60 blooming season  in  1-square yard p lo ts in  Shreveport 
th a t were artific ia lly  in fested  with 100 sc le ro tia .
Treatment* Replicate
Number of 
apothecia per plot
C aptan/Terraclor 1 0
100 lbs . /a c re 2 0
3 0
"RZ" 1 1
75 lbs . /a c re 2 16
3 2
Terraclor 1 0
150 lbs . /a c re 2 1
3 1
Control 
(water alone)
1 144
* The fungicides were applied on December 18, 1959.
A single application of 50 parts captan plus 50 parts Terraclor at 
the rate of 100 lb s . per acre com pletely suppressed  apothecial formation 
for one blooming se a so n . A synerg istic  action between the two chem icals 
is  ind icated .
It w as of in te rest tha t the application  of 3 to  4 inches of loose 
mulch to  the soil in New O rleans delayed the appearance of apothecia 
by a t le a s t 2 w e e k s . How ever, th e  mulch did not reduce the  to ta l number 
of apothecia tha t developed in th ese  plots when they  were compared to 
sim ilarly trea ted  p lo ts in Shreveport. It w as a lso  of in te rest tha t the tetipes 
produced by the  apothecia in  the plots th a t had been mulched were very
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long, (well over 2 Inches In length) w hile those produced by sclero tia  
in  the  unmulched plots were much shorter (Plate I ) . This showed tha t 
apothecial production can not be effectively  suppressed  by the  application  
of ordinary so il mulch as the fungus can produce stipes th a t can penetrate 
th e se  m ulches. Another point of in te rest in  the New Orleans te s ts  was 
th a t the application  of 800 lb s . of sulphur per acre in October, did not 
inhibit germ ination of sc le ro tia . This is  in  agreement w ith the findings 
of Anzalone (1).
S tudies on the spread of pe ta l blight infection
T heoretically , any practice  tha t would prevent the accum ulation of 
sc le ro tia  in the  so il by sanitary  m easu res , such as disbudding or collecting  
and burning a ll the fallen  flow ers, or the application  of a chem ical to  th e  
so il to  prevent germination of sc le ro tia , would accom plish control of the 
blight in a particu lar garden. In p rac tice , th is  is  not possib le  because 
of the  operation of another factor, nam ely, the  wind dissem ination of 
a sco sp o re s . The ascospores are d ischarged forcibly into the a ir and are 
^carried by wind currents to  considerable d is tan ces  from the point of d is ­
charge. Information on how far w ind-borne spores of the  cam ellia blight 
fungus can be carried by the wind and s t i l l  be infective is  of great p ractica l 
v a lu e . Such information has been difficult to  get in  the  p a s t.
In the known blight in fested  areas of the S ta te , no in fested  property 
com pletely iso la ted  from other in fested  gardens w as known. Such a 
property w as fortunately located  la s t year in a new infested  area in
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Tangipahoa P arish . This property, a large garden (20 acres) containing 
about 1500 cam ellias is  located  near Hammond. The nearest cam ellias to 
th is  property are at le a s t 3 miles aw ay. The in festa tion  w as confined to 
an area 85 feet in diam eter in  the northeast com er of the property. This 
in fested  area w as bordered on a ll sides by a dense bamboo hedge ap ­
proximately 20 feet h igh . The entire garden w as shaded by ta l l  pine and 
oak t r e e s . For the purpose of obtaining some information on the d istance 
over which ascospores can be carried and s t i l l  cause infection , the follow­
ing experim ents were carried out during the blooming seasons of 1959 and 
1960.
In 1959, pairs of potted cam ellia plants were p laced throughout the 
garden at measured d istances from a point estim ated to  be th e  center of 
the blight in fested  area in the northeast corner. The blooms on th ese  
plants were examined at weekly in tervals for the presence of petal b ligh t. 
The resu lts  of the te s t  for d istance  of d isease  spread are lis ted  in Table XI. 
D iseased  blooms were found on plants p laced  the furthest d is tan ces from 
the center of the in fested  s ite  (1150 fee t). This showed that the ascospores 
of S.. cam elliae can cause  infection almost one quarter of a mile from the 
nearest apo thecia . But th is  s ti ll  did not show the maximum d istance  over 
which infection  can take p la c e .
Therefore, the next y ea r, potted cam ellia p lants were se t out along 
the roads w est and north of the  garden. Three p lants spaced 10 feet 
apart, were se t out a t in tervals of 1/20 of a mile for the firs t 1/4 mile 
and then  every l / lO  of a mile for a d istance of 7 /10 of a mile from th e
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Table XI. The d istances from a source of apothecia th a t ascospores of
S . cam elliae were able to  cause  p e ta l blight in  1959.
Blighted Healthy
D istance____________ D irection________Replicate blooms____ blooms
395 feet W est 1 2 4
2 4 3
450 feet South 1 2 4
2 0 6
485 feet North 1 2 4
2 1 6
700 feet W est- 1 3 6
southw est 2 4 3
745 feet Northwest 1 1 5
2 0 6
900 feet South- 1 5 0
southw est 2 2 4
900 feet W est- 1 3 3
southw est 2 1 5
1150 feet Southwest 1 3 3
2 2 4
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borders of the garden. Since there were no cam ellias c loser than those 
in the garden, it was reasoned that any infection would come from the 
garden. The plants were inspected at weekly in tervals and the number 
of blighted blooms was determined. The resu lts  of th is  te s t  are lis ted  in 
Table XII.
Table XEI. The d istances from the borders of a blight infested garden tha t 
ascospores of _S. cam elliae were able to cause infection in 
1960.
D istance
(miles) Direction
Blighted
blooms
Healthy
blooms
.05 North 4 17
.1 II 2 18
.15 (1 2 16
.2 II 4 14
.25 It 3 15
.3 (1 7 12
.4 II 1 19
.5 It 0 18
.6 II 0 18
.7 II 2 17
.05 W est *
.1 IS 4 14
.15 II 8 10
.2 I t 3 16
.25 II 4 13
.3 II 12 7
.4 II 3 14
.5 II 0 18
.6 11 *
.7 II *
* There were 3 plants placed a t each d istance from the borders of the 
garden, these  plants were removed by persons unknown.
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It w as found tha t blooms 7 /10  of a mile from the borders of the 
garden became in fec ted . Since the nearest source of ascospores w as 
the blight in fested  garden, the infection had to  come from apothecia in 
th a t garden. These te s ts  show tha t v iable asco sp o res , capable of causing 
in fection , can be carried by the wind for a d istance  of at le a s t 0 .7  of a 
m ile . How much further they can be carried has not been determ ined.
Studies on the mode of action  of Terraclor
The so il treatm ent stud ies showed tha t Terraclor a t the  rate of 
200 lb s . or higher per ac re , com pletely suppressed  the formation of 
normal apo thecia . However, th is  did not explain the mode of action  of 
the chem ical on the fungus. Also several questions were ra ised  concern­
ing the effect of the Terraclor in  the so il on the sc le ro tia . Does the 
chem ical prevent the  sc lero tia  from "germ inating"? W hat happens to  
the apothecium in itia ls  (stipes) if  the sc lero tia  do germinate ? If the 
sc lero tia  are prevented from germ inating, w ill they germ inate the next 
year or a t any time after the chem ical has been decomposed in the so il?
In order to  get some information along th ese  lin e s , sc lero tia  from 
plots trea ted  with chem icals were compared w ith others from untreated 
p lo ts .
On March 23, 1958, 50 sc lero tia  were taken  from plots th a t had 
been trea ted  w ith 600 lb s . per acre of Terraclor, cap tan , ferbam, sulphur, 
o r  w ith p lain  w ater the preceding January. These sc lero tia  were w ashed 
thoroughly several tim es w ith tap  w ater in  order to  remove a ll trac es  of the
chem icals w ith which they had been tre a te d . They were then placed on 
peat moss in moist chambers and were incubated at 14° C . They were 
exposed to  alternate  12 hour periods of light and dark. These sc lero tia  
began producing stipes during the la tte r part of June. U ntreated sc lero tia  
th a t were formed during the spring of 1958, th a t had been p laced under 
the same environmental conditions on July 14, 1958, a lso  produced 
s tipes a t th is  tim e (Plate II). On July 19, 1959, the number of apothecia 
th a t w ere produced in  th ese  moist chambers were counted. The resu lts  
are lis te d  in  Table XIII.
Table XIII. The number of apothecia of S.. cam elliae produced by 50 
sc lero tia  th a t had been trea ted  w ith various chem icals, 
w ashed , then placed in  moist chambers on peat m oss.
Treatment
Number of s tipes and 
apothecia
Terraclor (600 lb s ./a c re )* 127
Captan (600 lbs ./acre)* 0
Ferbam (600 lb s ./a c re )* 11
Sulphur (600 lbs ./ac re )* 98
Control (water alone)* 31
Control ’ (no treatment)** 27
* These sc lero tia  were formed during the spring of 1957.
** These sc le ro tia  were formed during the spring of 1958.
It w as surprising tha t there were more apothecia produced by the 
sclero tia  tha t had been trea ted  with Terraclor than  by those trea ted  w ith 
the other chem icals, since Terraclor com pletely inhibited  the production 
of mature apothecia in  field p lo ts . C aptan, on the other hand, which 
gave only 88% suppression of apotheclal formation in  field plots (2), com­
pletely  inhibited the production of s tipes in  the laboratory by sc lero tia  
from soil trea ted  w ith th is  m aterial. The sc lero tia  th a t had been trea ted  
w ith captan were soft and hollow and fe ll apart when hand led . The 
sc lero tia  th a t had been trea ted  w ith Terraclor w ere as hard and firm as 
untreated sc le ro tia .
The production of apothecia by the sc le ro tia  from soil tha t had 
been trea ted  w ith Terraclor and then w ashed could be taken  to  mean tha t 
Terraclor actually  stim ulates the  production of s tip es  and tha t these  
stipes are k illed  before they can mature apo thecia . On the other hand, 
the complete suppression of stipe production in  the laboratory by the 
sc lero tia  from so il tha t had been trea ted  w ith captan  would be difficult 
to  explain by th is  line of reasoning since captan  did not com pletely in ­
h ibit apothecial production in  field  te s ts .
The difference in the number of apothecia produced in  the labora­
tory when compared to  the number produced in  field plots by sc lero tia  
from soil trea ted  w ith captan and Terraclor suggested  tha t th ese  chem icals 
might be more effective in  suppressing apothecial formation if  they  were 
com bined. These m aterials were te s ted  in  a la te r experiment in  com bina­
tion  at the rate of 5 0 lb s . of each per a c re .
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In order to  get more Information concerning the mode of action of 
Terraclor, sc lero tia from areas trea ted  with Terraclor at the rate of 200 lb s . 
per acre , were dug and examined throughout the petal blight season .
These sclerotia were examined in order to  determine the percent germina­
tio n , number of normal apothecia formed, and number of stipes tha t did not 
give rise  to apothecia . The data from these  collections are lis ted  in 
Table XIV.
Table XIV. The number of stipes and apothecia produced by sclerotia from 
soil th a t had been trea ted  with Terraclor at the rate of 200 lb s . 
per ac re , compared with those produced by untreated sc lero tia .
Sclerotia Treatment
Germinated
sclero tia
No.
stipes Apothecia
Dead
stipes
Date
collected
321 Terraclor 57 179 0 179 1/20/60
146 Terraclor 19 93 2 91 1/29/60
28 None 28 122 101 0 2 /4 /6 0
162 Terraclor 30 72 0 72 2/18/60
77 None 72 228 221 0 2/19/60
54 Terraclor 7 27 0 27 3 /1 /6 0
It was found that only 15% of the sclero tia from the Terraclor treated  
areas germinated, whereas 91% of the sclero tia  from untreated areas 
germ inated. However, only 2 normal apothecia were produced from 683 
sclero tia  from the Terraclor trea ted  areas w hereas there were 322 normal 
apothecia produced from 105 sclero tia  from the untreated a re a s . The other
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germinating sclero tia  from the Terraclor treated  soil produced only stipes 
which did not develop into mature apo thecia . I t ap p ears , therefore, tha t 
the Terraclor reduces the number of sc lerotia that germ inate. At the same 
tim e, the chem ical k ills whatever s tipes emerge from the sc lero tia  before 
apothecia are formed (Plate III).
Studies on the phvtotoxicitv of Terraclor
During the course of a spray program for the  control of petal blight 
of cam ellia , using Terraclor as a ground spray, it  w as noticed that 
Magnolia fuscata Andr. = M ichelia fuscata (Andr.) Blume plants in the 
vicinity  were defoliated. The fallen  leaves and iso lated  leaves that re ­
mained on plants presented a very striking appearance. The leaves b e ­
came chlorotic, but not uniformly; numerous circular islands of dark-green 
color, ranging in  size  from pin-point to  about 5 mm, remained on the 
bleached background (Plate IV).
The first case  of injury tha t came under observation occurred in a 
commercial nursery. The ground under and around a group of cam ellias 
w as sprayed with Terraclor at the rate of 200 lb s . per acre during the 
la tte r part of December, 1959. A group (over 1000) 3-year old Magnolia 
fuscata plants growing in  containers (gallon cans), and situated  a t d is ­
tances of from 22 to 40 feet from the sprayed ground, developed the striking 
spotting on the ir foliage and became practically  defoliated w ithin 2 to 3 
weeks after the ground application of Terraclor.
The second case  occurred in a private garden in another locality .
Approximately 3 weeks after the ground in th is garden w as sprayed with 
Terraclor, a t the same rate as in the previous c a se , 2 large M. fuscata 
trees (about 20 feet in height) situated at the entrance of the garden, 
showed the same pattern of leaf symptoms and gradually shed most of 
their le a v e s .
In the first case  c ited , it  was evident tha t the injury resu lted  from 
spray drift getting directly on the fo liage. The plants were growing in 
containers, not in  direct contact with the sprayeid ground, and the 
Terraclor could not have been taken up through their roo ts. However, 
the situation w as not so c lear in  the second case  c ited . In th is ca se , 
the ground under the 2 large M. fuscata trees was sprayed with Terraclor, 
and the injury to the foliage could have been caused either by spray drift 
or by absorption of the chemical by the roots of the t r e e s . In order to get 
more definite information on th is  point, the te s ts  described below were 
undertaken.
Three large (4-5 feet in height) M. fuscata plants growing out­
doors were sprayed, on January 25, w ith Terraclor at the rate of 10 g 
per gallon of w ater until runoff occurred. The soil under 3 sim ilar plants 
w as treated  with Terraclor as a soil drench, using the chemical at the 
rate of 200 lb s . per acre . Care was taken to avoid getting any of the 
chemical on the fo liag e , Similar untreated plants were retained as a 
contro l.
By February 1, the leaves of the sprayed plants became spotted 
and started to  drop. By February 15, the plants were completely
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defoliated . In the plants in which the Terraclor w as applied to the so il, 
spotting and leaf shedding appeared on the  lower branches only by 
February 1. Leaf spotting and leaf dropping progressed upward gradually 
and slow ly, and in about 1 month, the topmost branches of the plants 
were affected . The control p lan ts remained normal.
The resu lts  of th is  te s t  showed definitely th a t Terraclor is  injurious 
to M. fuscata when applied as a spray to the foliage, and seemed to indi­
ca te , a lso , tha t the plant could take up the chemical through its  roo ts . 
However, since a hard rain occurred the second day after the chemical 
was applied, and since the spotting and defoliation on the plants growing 
in treated  so il started  on the lower le a v e s , it  was recognized tha t th is 
might have been due to splashing of the chem ical on th ese  lower leaves 
by the ra in . Therefore, in another te s t ,  the so il under 2 other plants 
was trea ted  with the chemical on February 23 and immediately covered 
with heavy mulch, 8 inches of pine straw , to prevent splashing of the 
chemical on the p lan ts . By March 22, spotting and defoliation was ev i­
dent on the lower le a v e s , and advanced gradually upw ards.
The injury to M. fuscata resulting from spray drift appears to  be 
tra n s ie n t. The container grown plants tha t were completely defoliated 
have recovered and produced new foliage tha t appears perfectly normal.
It is  too early to  te ll  whether or not so il application of the  chemical w ill 
cause chronic injury.
Terraclor w as further te s te d , in  a commercial nursery, for phyto­
toxicity  on several other ornamental p la n ts , in  the vicinity  of the treated
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area , that appeared to show signs of chem ical injury. The m aterial was 
applied in the same manner as described above. The plants included: 
Magnolia grandiflora, Photlnia se rru la ta . Ilex  aquifolium . Coleus Blumei, 
Begonia sp p ., and Pelargonium inquinans . However, in th ese  te s ts ,  
th ese  plants did not show any signs of injury either by the foliar or by 
the soil applications of the chem ical.
The Fungus
Sclerotinia cam elliae , the incitant of cam ellia petal b lig h t, was 
first described by Hara (14) in 1919 from Japan. S^ . cam elliae was again 
described in detail by Hansen and Thomas (11) in 1940 who were unaware 
of H ara 's earlier work. Although there were several minor differences b e ­
tw een the spore measurements of the 2 w orkers, there w as no doubt that 
it was the same fungus. The fungus is  an ascom ycete in the family 
H elo tiaceae.
In nature, the fungus spends the major part of the year as dormant 
sc le ro tia . In Louisiana, starting in la te  December and continuing into 
April, if w eather conditions are favorable, the sclero tia  w ill "germinate'' 
and produce apothecia on stipes of various len g th s . The length of the 
stipes depends on the depth tha t the sclero tia are below the soil surface. 
Apothecia produced by sclero tia  on the soil surface are alm ost s e s s i le .  
Apothecia are formed w ithin 17 to  21 days after the sclero tia  germ inate. 
Ascospores are liberated 4 to  7 days after the apothecia expand. The 
ascospores (the only infective phase of the fungus) are produced in
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inoperculate asci in linear order (Plate V). If the ascospores land on 
open flowers of the genus C am ellia. they germinate within 4 hours and 
cause b ligh t. The infected parts of the petals become a dull brown while 
the rest of the bloom retains its  normal color. About 14 to 17 days after 
the flowers fall to the ground, one or more sclerotia begin to  form at 
the bases of the blooms. If, while the fungus is actively growing, the 
relative humidity is  high, microconidia are produced in abundance. They 
also form abundantly on pure cultures of the fungus on artific ial m edia. 
Their function is assumed to be sexual fertilization . There is uniform 
agreement among previous workers (5 , 23) tha t the microconidia in the 
genus Sclerotinia do not germinate or play a part in further infection.
During the course of a chemical control program, it was noticed 
that blight was very severe (over 50% of the blooms were blighted) in an 
iso lated  garden near Hammond that had been sprayed with Terraclor at the 
rate of 200 lb s . per acre . A thorough search of the garden, several times 
during the blight season, failed to yield any apothecia in sprayed a reas . 
This suggested that the microconidia might serve as a secondary spread 
of the d isease . Therefore, attem pts were made to determine if these 
microconidia could cause infection or if they would germinate in the 
laboratory.
A microconidial suspension was prepared from several cultures 
of S . cam elliae. This suspension was then filtered twice through cotton 
in order to  remove any mycelial fragm ents. The suspension w as then 
checked by examining drops of the suspension on g lass slides under the
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m icroscope. An examination of 15 slides did not show the presence of 
any mycelium fragm ents, therefore, the suspension w as considered free 
of mycelium. The microconidial suspension was then sprayed onto 
cam ellia blooms in moist cham bers. These were then incubated at 20° C 
or at room temperature for 7 days. No infection was obtained.
In an a tt’eimpt to determine if  the microconidia would germ inate, 
hanging drops of potato dextrose agar, fresh bean agar, and yeast extract 
agar were prepared. These hanging drops were then touched onto the sur­
face of cultures of S.. cam elliae on which microconidia were produced in 
abundance. Examinations of these  hanging drops at different intervals 
(over 100 hanging drops were examined) did not show germination of a 
single microconidium. Therefore, it  was concluded that the microconidia 
play no part in the infection of cam ellia bloom s.
The fungus was easily  identified m acroscopically in culture by its  
resupinate, tough, leathery, white mycelium that la ter took on a black 
sooty appearance. When making iso lations from d iseased  tis su e , it was 
noticed tha t pure cultures of the fungus were easily  obtained with little  
or no contamination when pieces of unsterilized  d iseased  peta ls were 
plated out on acidified potato dextrose agar. This suggested the produc­
tion of a toxic substance tha t inhibits the growth of other organism s. 
Since th is  same condition w as found by Anzalone (1) and Plakidas (21), 
te s ts  were carried out in order to determine if an antibiotic substance was 
produced by the fungus tha t would inhibit the growth of other microorgan- 
ism s in culture. This was done by taking discolored portions of d iseased
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blooms and freezing them . The ju ice from th ese  frozen peta ls  w as then 
extracted using a Carver laboratory press equipped with a pressure 
cylinder at a pressure of 2,000 lb s . per square inch . The ju ice was then 
passed  through sterile  filter paper. Sterile disks of filte r paper were 
soaked in  the extracted ju ice and then placed in the centers of Petri 
p lates containing acidified potato dextrose agar that had been seeded 
with the spores of several fungi (Rhizopus s p . , Aspergillus s p . ,
Penicillium s p . , Trichoderma s p . , and P esta lo tla  sp .)  tha t commonly 
occur as laboratory contam inants. Petri p la tes containing agar that had 
been seeded with spores were trea ted  with ju ice from healthy plants to 
serve as a control. There w as no indication of inhibition of spore germi­
nation when the p la tes were examined after 24 hours.
The p o ssib ility , tha t the antib iotic substance may have been diluted 
by the agar to a point where it would not be effective, was considered. 
-Therefore, hanging agar drops were dusted with spores of these  same 
fungi. A drop of freshly extracted ju ice  from d iseased  petals w as placed 
over each spore seeded agar drop. Similar agar drops in which sterile  
tap water or ju ice from healthy petals was used were prepared. When 
these  hanging drops were examined after 12 hours, there was no inhibition 
of spore germination in any of the fungi. This was puzzling because the 
frequency with which pure cultures of S_. cam elliae are obtained from un­
sterilized  d iseased  petals definitely suggests that there is  something that 
prevents the growth of other fungi. However, th is  m aterial, if it does ex is t, 
was not determined in these  s tu d ies .
Although it w as easy  enough to  iso la te  the fungus in culture, 
maintaining it in culture on acidified potato dextrose agar in Petri p lates 
was more d ifficu lt. The fungus could be subcultured from hyphal tips from 
2 day old cu ltu res. After being transferred to  fresh agar, the fungus grew 
rapidly for about 72 hours, during which time it  could be subcultured, 
providing tha t hyphal tips were used . After 5 days (at which time the 
mycelium covered almost the entire surface of the plate) no subcultures 
could be made. Agar d isk s , (from 5 to  25 mm in diameter) with abundant 
living mycelium, taken from about 3/8 inch w ithin the periphery of a 72 
hour old culture could not be subcultured. When these  agar disks were 
placed on fresh agar, the mycelium on them did not grow out from them onto 
the surrounding medium. However, there was further growth of the 
mycelium on the disks them selves . M icroconidia were produced on these 
d isks in abundance and numerous small sc lero tia from 1 to 3 mm in diameter 
were produced along the margins of the agar d isk s . However, there was 
no growth of the fungus onto the surrounding medium. This suggests that 
the fungus may produce some substance that accum ulates in the medium 
and at certain  le v e ls , inhibits further m ycelial growth and stim ulates the 
formation of sc lero tia .
DISCUSSION AND CONCLUSIONS
The resu lts  from the te s ts  with the system ic fungicides were uni­
formly negative. Some of th ese  compounds (Acti-dione, oxim e, sem i- 
carbazone, and thiosem lcarbazone) inhibited the growth of the blight 
fungus in culture, showing tha t they p o ssess  fungicidal ac tiv ity . Their 
failure to  act system ically is  probably due to  the inability of the cam ellia 
plant to absorb them in sufficient quantities through the leaves or ro o ts , 
or possibly because after absorption, these  chem icals are converted into 
ineffective compounds by the action of the plant s a p .
The resu lts  from the soil treatment studies showed that Terraclor at 
the rate of 100 lb s . per acre , applied tw ice (once ju s t before and once 
during the petal blight season) completely inhibited production of normal 
apothecia. Terraclor at the rate of 600 lb s . per acre completely inhibited 
the production of normal apothecia for 2 full blooming se a so n s . A single 
application of Terraclor at the rate of 150 lb s . per acre greatly reduced 
but did not completely suppress apothecial formation. The apothecia 
produced in the plots treated  with 150 lb s . per acre of Terraclor were 
produced near the end of the blight seaso n . This ind icates tha t the 
chem ical was inactivated before the end of the petal blight season  w as 
over. The minimum effective -dosage of TeiTaclor for inhibiting apothecial 
formation for one season  appears to be between 15 0 and 2C0 lb s . per ac re . 
A single application of a mixture of 50 parts Terraclor and 50 parts captan
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at the rate of 100 lb s . per acre com pletely suppressed apothecial forma­
tion during the course of a single blooming season . This ind icates a 
synergistic effect between Terraclor and captan because , in ether te s ts ,  
neither captan by its e lf  at as  high a rate as 600 lb s . per acre , nor Terraclor 
alone at a s  high a rate as 15 0 lb s . per acre was effective in stopping 
sc lero tia l germination and apothecial formation. A single application of 
RZ (Acti-dione and Terraclor) a t the rate of 75 lb s . per acre greatly  reduced 
but did not completely suppress apothecial formation.
The resu lts  from studies on how far ascospores can be dissem inated 
by w in d s, showed that ascospores can be carried by the winds in viable 
condition to  cause infection a t le a s t 7/10 mile from the source of th ese  
sp o res . The maximum distance over which infection can occur was not 
determ ined.
It was of in terest tha t the application of 3 to 4 inches of loose 
mulch to the so il beneath cam ellia plants in New Orleans delayed the 
appearance or production of apothecia by at le a s t 2 w eeks. However, 
the mulch did not reduce the to ta l number of apothecia produced. The 
stipes produced by th ese  sc lerotia were much longer (well over 2 inches 
in length) than stipes produced by sclerotia nearer to  the surface of the 
so il. This showed that apothecial production can not be suppressed by 
the application of so il mulch as the stipes can penetrate the average m ulch.
Control of petal blight is  more difficult than most cam ellia growers 
believe . Since th e .cau sa l fungus lacks a repeating stag e , it would seem 
tha t anything tha t cam ellia growers do to prevent the formation of
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ascospores in an area (through quarantines, san ita tion , or chem ical con­
trol programs) w ill keep blight out of that a rea . This assum ption is  in ­
correct because it is  becoming more difficult to  keep from Introducing the 
incitant into blight free a re a s . W ith unrestricted travel throughout s ta tes  
together with the indifference to or ignorance of s ta te  nursery laws mani­
fested by the average person, combined with the fact tha t ascospores of 
S_. cam elliae can be carried by the wind at le a s t 7/10 mile (and probably 
much further) and s till cause infection, the days of blight free-cam ellia 
growing areas in  the South are numbered.
Carrying out a stric t sanitation  program whereby a ll blooms in a 
blighted area are picked up and destroyed over a period of years should 
theoretically  elim inate blight from an area . However, there may be several 
hundred blooms produced on a single large cam ellia p la n t. Picking up 
every single bloom in a large garden is  almost an im possib ility . D is­
posing of the flowers is  s till another m atter. One widely quoted recom­
mendation along th is  line is th&t these  blooms be burned. However, 
cam ellia blooms do not burn very e a s ily . As an example of the difficulty 
involved in burning cam ellia bloom s, the following incident is  c i te d .
A cam ellia grower near Hammond had a ll of the cam ellia blooms in 
his garden gathered and heaped on a  trash  p ile . On top of these  he piled 
cam ellia prunings, pine straw , and large dry pine branches. The pile w as 
burned, stirred up, more pine straw and branches added and burned over 
several tim es during the course of a year so tha t a ll tha t remained were 
ashes and small b its of charcoal. The next spring, apothecia were
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found on the burned over p ile . The sclero tia  from which these apothecia 
arose were charred but evidently were v iab le .
The most promising control of cam ellia petal blight would seem to 
be the application of a chemical tha t w ill suppress apothecial formation 
(a single application of 5 0 lb s . Terraclor and 50 lb s . captan per acre in 
December) directly on the soil and mulch beneath cam ellia p la n ts . The 
application of the fungicides directly onto sclero tia  tha t are in or on the 
mulch or so il, without gathering the blooms, w ill reduce the possib ility  
that sc lerotia w ill be sca tte red , as  they might be if the blooms beneath 
plants were raked. This treatm ent w ill not necessarily  elim inate blight, 
but instead  w ill reduce the number of blighted blooms in an area so that 
it w ill be practical to continue growing cam ellias.
SUMMARY
The resu lts  obtained from the studies with the system ic fungicides 
were uniformly negative. Some of the chem icals te s ted  inhibited 
the growth of S . cam elliae in culture, showing that they p ossess 
fungicidal ac tiv ity , but they failed to act system ically .
Terraclor at ra tes of 200 to 500 lb s . per acre , in 2 sp lit applications, 
completely inhibited normal apothecial formation for one full blooming 
season . These chem icals gave only partial suppression the second 
blooming season  after application.
Terraclor at the rate of 600 lb s . per acre completely suppressed 
apothecial formation for 2 full blooming se a so n s .
A single application of Terraclor a t the rate of 150 lb s . per acre gave 
incomplete suppression of apothecial formation for one season .
A single application of a mixture of 5 0 parts captan and 50 parts 
Terraclor at the rate of 100 lb s . per acre completely suppressed 
apothecial formation for one blooming season .
Terraclor reduced the number of sclero tia that germ inated. At the 
same tim e, the chemical killed whatever s tipes emerged from the 
sclero tia before they could produce apo thecia .
Terraclor is  toxic to Magnolia fu sca ta . The chemical can cause injury 
when applied directly onto the foliage or the plant can take up the 
material through the ro o ts .
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8 . The ascospores of S . cam elliae can be carried by the wind at least 
7/10 mile and s till cause infection.
9 . The fungus was obtained in pure culture by plating out small un­
sterilized  p ieces of d iseased  petals with hardly any contamination, 
that suggests the production of an antibiotic substance . However/ 
the presence of such a substance w as not determined.
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* • *
Plate I . The effect of depth in the soil on the length of the stipe 
produced by S_. cam elliae . Sclerotium at left germinated 
on the surface of the so il. The 4 sclero tia  a t right 
germinated at a depth of approximately 2 in ch es.
Plate II. Germination of sc lero tia of S.. cam elliae after being treated  
w ith fungicides in the so il, removed from the so il, washed 
in  tap w ater, and incubated in moist chambers on peat moss 
at 14° C . Upper left; control ( n o  chemical);, upper right, 
ferbam at 600 lb s . per acre; lower le ft, captan at 600 lb s . 
per acre? lower right, pentachloronitrobenzene at 600 lb s . 
per acre .
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Plate I II . The effect of Terraclor on the production of apothecia 
by S . cam elllae. The 3 nontreated sclerotia on the 
left produced normal apothecia. The 3 treated  
sclerotia produced stipes but these  stipes died before 
they produced apothecia.
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Plate IV. Terraclor Injury to leaves of Magnolia fuscata showing 
characteristic  spotting pattern . The plants were com­
pletely defolia ted .
Plate V. Ascus of S_. camelilae showing the arrangement of 
the ascospores, X 540.
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